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Synopsis 
The present dissertation is an attempt to understand nanoscale chirality and its 
biomolecular and cellular implication. Asymmetry is induced in nanoparticles by 
conjugating it with different chiral biomolecules e.g., amino acids, DNA and nano scale 
drug. In most cases silver nanoparticle (SNP) is taken as a model system and chiral 
induction is tested by varying conjugations and conjugation method.  One of such 
conjugation namely, Trp-SNP shows double plasmon behavior while retaining spherical 
shape. The origin of such double plasmon is associated with a biperiodic nanostructure 
formation and can be accounted for by a sandwich model. The model being validated using 
Trp analogs. Interestingly, the Trp-SNP could be used for red laser induced hyperthermia. 
This adds another dimension to functional property is rarely been used for hyperthermia.  
Next, silver nano-clusters are formed on plasmid DNA (pUC19) which leads to 
induced chirality on SNP. As a result such cluster induces a conformational stress on the 
embedded pUC19 from supercoiled to relaxed state. The cross talk between the embedding 
nanocluster and the plasmid DNA is studied in detailed using different biophysical 
techniques. It turns out that SNP behaves as a topological enzyme in course of the 
interaction, while attains its chiral property.   
 I further investigated the chirality of nanoparticle by taking amino acids containing 
thiol and non thiolated group and found that the chiral signal of biomolecules upon nano-
conjugation increases remarkably when the conjugation is thiol mediated. Both thiolated 
and non thiolated small molecules leads to emergence of plasmonic CD signal confirming 
the induction of chirality in nanoparticle.   
 The interaction of chiral nanoparticle with cell is studied further to understand the 
role of nano-chirality. For this I tactfully choose penicillamine (PA) whose enantiomeric 
forms behave differently when treated with cancer cells. Among two enantiomeric forms 
DPA shows therapeutic effect while LPA is mostly toxic. Upon achievement of nano-
chirality we found reversal in cellular activity of DPA-SNP & LPA-SNP. Both conjugation 
leads to higher cellular damage, the damage being more for DPA-SNP. Finally, we 
developed a method by which we can discriminate chiral molecule as well as chiral 
nanoclusters. The method is based on polarization of excitation and emission fluorescence 
and does not required a circular dichroism setup. 
